This paper reexamines the long run effects of the 1997 Asian crisis on the Korean economy. Using unobserved components models subject to Markov regime-switching, we address two questions: 1) whether the output losses of Korea during 1997-1998 were permanent or transitory; 2) when the trend growth rate decreased. Estimation results suggest that the trend growth rate of the Korean economy has already declined around 1992-1993 prior to the 1997 crisis, and given the transition of the Korean economy into the low-growth regime in the early 90s, the effects of the crisis are mainly transitory.
Introduction
One long-standing issue in business cycle analysis is whether the effects of recessions are permanent or transitory. One possibility is that recessions permanently lower the trend of output level. That being the case, the long run level of output cannot regain the ground lost during the downturn, even if its long-run growth rate is intact. Most parametric models of this type benefit from Hamilton [1] , in which the trend of output goes through stochastic regime switching between positive and negative growth states. In models of this strand, an occurrence of negative states results in an output loss that is permanent, since the regime switch occurs in the growth rate of the permanent component of output.
The other possibility is that recessions are caused by large negative yet transitory shocks, following which output "bounces back" or "peak reverts" to its long-run trend. Models of this strand are rooted in the work of Friedman [2, 3] , where recessions can be characterized by a temporary "pluck" of output. Since the large negative transitory shock dissipates over time, this type of recessions yields temporary deviations from the trend followed by a full recovery to the original growth path. The nature of the effects of recessions on output is also important in explaining the experience of the Korea economy.
The 1997 Asian currency crisis, which began in Thailand in the summer and moved eastward, may be labeled as one of the most devastating events in the region. In 1998, the Korean economy experienced a 6.9% decline in its real GDP and a 6.1% increase in unemployment rate compared with the previous year. In the following years out of the abyss, the Korean economy showed a dramatic turnaround: in 1999 and 2000, the real GDP grew at 9.5% and 8.5%, respectively. A subsequent secular slowdown in growth has appeared since then, however, registering an average growth of 4.7% over [2001] [2002] [2003] [2004] [2005] [2006] [2007] , before the onset of the Subprime financial crisis.
These experiences of Korea around the 1997 crisis engendered a voluminous literature on its causes and reasons for fast recovery 1 . In contrast, the literature on its long-run effects is relatively sparse. To cite a few, Cerra and Saxena [4] investigated the output losses associmated with the Asian crisis for 6 countries in the region, and concluded that the Korean economy suffered permanent losses in the level of output 2 . Examining the potential growth rate of Korea, Huh and Park [5] also found evidences supporting that the trend growth rate of Korea shifted down in the post-1997 period.
With data available for more than one decade after the 1997 crisis, the aim of the present paper is to reexamine the validity of the "mainstream view" above. More specifically, we address the following questions around the Asian currency crisis.  Were the output losses of Korea during the crisis permanent or transitory?  Did the trend growth rate of Korea decrease during the period? Addressing the two questions, we construct and esti- 1 The recessions and subsequent recoveries in the aftermath of the 1997 crisis are studied in Barro (2002) and Barro and Lee (2003) , among others. 2 More specifically, they argue that the cumulative output loss during 1997-1999 was 10.3% for Korea.
mate a regime-switching unobserved components model for the Korean GDP, which is capable of: 1) distinguishing between permanent (or trend) and transitory (or cyclical) movements in output; 2) capturing inherently different dynamics in output across the expansion and recession phases. Our estimation results support that: 1) the trend growth rate declined around 1992: Q2 prior to the 1997 crisis; 2) the effects of the crisis on output level were mainly transitory, once the prior slowdown in trend growth is taken into account. The rest of the paper is organized as follows. Section 2 presents the basic econometric models, which are essentially variants of Kim and Nelson (1999) [6] . In section 3, we present empirical results. Section 4 draws conclusions.
The Model
We set off with the decomposition of the log of real   GDP t y into two unobserved components
where t is the trend component and is the cyclical component of.
Following Friedman [4, 5] and Kim and Nelson (1999) [6] , we assume that the cyclical component t follows an AR(2) process, subject to a symmetric disturbance and a regime-dependent asymmetric mean
where is intended to capture the temporary 'plucking' of the output off the trend. t is an indicator variable that determine the state of the economy, taking the value of 0 in normal periods and 1 in pluck-down periods. The variance of the shock is heteroskedastic across the two states.
We approximate the growth rate t t of the trend GDP by an AR(1) process, subject to possible shifts in the drift:
where the trend growth rate is regime-dependent in the spirit of Hamilton (1989) 
Most unobserved components models assume that the two disturbance terms   , u t t  are uncorrelated. However, Morley et al. [7] find that such an assumption is not innocuous, yielding trend-cycle decompositions qualitatively different from those by Beveridge-Nelson method 3 . We therefore estimate two versions of the model: Model [8] with the zero correlation restriction between   , u t t  and Model [9] allowing contemporaneous correlation.
To estimate the parameters of the two models, we first cast them into a state space forms and apply Kim's [10] approximate MLE algorithm.
Empirical Results
We use the seasonally adjusted real GDP of Korea spanning 1983:Q1 to 2010:Q4 4 . The GDP series is transformed into log-differences (times 100) to ensure stationarity of the series and to allow for the use of the unconditional mean and variances of the state variable in initializing the Kalman filter 5 . The selection of the sample period is intentional, in that the consequences of the two economic crises and the recovery that followed are analyzed in this paper. Figure 1 plots the real GDP and growth rate series over the sample period. Evidently, the GDP series show two sharp downturns around the periods of the Asian currency crisis and the sub-prime financial crisis. Table 1 reports the estimation results for the two models. Since the two models yield very similar estimates, we concentrate on the discussion of the results from models [8] .
The cyclical component exhibits the Friedman-type asymmetry: the "plucking" parameter for the cyclical component is sharply estimated to be −1.647, and the estimated transition probabilities indicate that the normal periods last π per annum. The estimates of the transition probabilities show that both the high trend growth and low trend growth phases are very persistent, which in turn implies that the shifts in the trend growth rate occur rarely. Finally, the innovations to the trend component exhibit higher degree of volatility in the contraction phase than in the expansion phase. We now address the main questions of the paper by investigating how the trend and cyclical components of GDP have evolved during the sample period. To do so, we construct the filtered estimates of the two components and their probabilities of being in the pluck-down or contraction phase. The results are summarized in Figure 2 .
Our answer to the first question lies in panels (a) and (b), which plot the estimated trend and cyclical components of GDP, respectively, along with the probabilities of cyclical pluck-down. In panel (a), the actual GDP has moved very closely around the trend, except for the periods of the Asian currency crisis and the recent Subprime financial crisis. One important finding here is that the decreases in actual output below trend during the two crises are mainly temporary: the actual GDP quickly bounced back to the trend within five years or so past the trough of the crisis-driven recession. Another piece of corroborating evidence is found in panel (b), which plots the output gap (i.e., the cyclical component) against the temporary pluck-down probabilities 6 . The probability of temporary plucking skyrockets to one around the onset of the Asian crisis, and then decreases toward zero past the troughs of the cyclical components. In summary, the plots in panels (a) and (b) strongly suggest that the effects of the two crises, and the Asian currency crisis in particular, were mainly temporary.
We then turn to the second question: if the effects of the Asian crisis on GDP were temporary, when the slowdown of trend growth happened? In panel (c), the probability of permanent contraction sharply increased above 60% in 1992:Q2 and stayed around 90% since then. Also, the annualized average growth rates of the trend GDP before and after 1992:Q2 are 9.58% and 4.98% respectively. These results imply that, contrary to the mainstream view, the Korean economy has entered the low growth regime years before the Asian crisis 7 . In summary, once the regime switch in the permanent component around 1992 is taken into account, the trend growth rate of the Korean economy declines before the two financial crises. Being temporary in its nature, the 1997 crisis (and probably the 2008 crisis as well) caused sharp declines in transitory component of output, but left the (already lowered) trend growth rate intact.
Conclusion
In this paper, we reexamine the long run effects of the 1997 Asian crisis on the Korean economy. We estimate unobserved components models subject to Markov regime-switching, in order to address two questions: 1) whether the output losses of Korea during 1997-1998 were permanent or transitory; 2) when the trend growth rate decreased. Estimation results suggest that the trend growth rate of the Korean economy has already declined around 1992-1993 prior to the 1997 crisis. Given the transition of the Korean economy into the low-growth regime in the early 90s, the effects of the crisis are transitory: by the mid-2008, the GDP of Korea has regained most of the ground lost during the 1997 crisis.
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